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ABSTRACT : PROBLEM TO BE SOLVED: To form a circuit of a low electric resistance and a finely 
processible circuit on the same substrate with a smaller number of steps, by 
superimposing a substance having a higher conductivity than crystalline silicon onto a part 
of a gate electrode of a second transistor made of crystalline silicon. 

SOLUTION: Thin film transistors(TFTs) 1 51 , 1 52 and 1 53 are formed on a substrate 101 
having an insulating surface, with an underlying film 102 provided between the substrate 
and thin film transistors. Gate electrodes 108 and 109 of the TFTs 151 and 152 are made 
of conductive crystalline silicon. On the other hand, a gate electrode 1 50 of the TFT 1 53 is 
made by forming a substance 1 1 3 of high conductivity on conductive crystalline silicon 
1 1 2. Since the gate electrodes 1 08 and 1 09 can be finely processible to an extent of 
submicron, a peripheral circuit having a high degree of integration can be formed. Since 
the gate electrode 1 50 has a high conductivity, it can be used for a pixel switching TFT of 
a display circuit of a large area. 
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SliI3 0nm~3 0 0nm, mZ.lZ. 5 0 nmCaa 
<Dj3mXT&tfL-t2>. MtfcZtlftteiklillEmmte, TFT 
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<Dfe&m*mf8.T2>mwLffi$. 103, 104 \z;^-=. 
[0101] msk&mmmtvT. =yy;wp©«att 

[o 1 0 23 y-r htt*R&tt«Rfc&RRi 

0 5$, ^XVCVDS, */ty^8t, RRft&RK: 
RJPtt.5 0 nm~3 0 0 nm, ilTIi 
10 0 nmC^fl.. 10 
[0 10 3] &i3, nf^^STFTOL^HBSfM 

R-rsfc*; fSttR£&*tt«tta£*Ri=#r>***# 

[0104] y-f ustas, mm&&&?z> 

RBtt&RRS. 3R#©TFTjWR»*Sn*RR±K:» 

' 3T«. fft^tl/T, SiH, tPH, 
Sffl^feLPCVDSlCiO. 6 0 0*CT?j£RU 

IKiSW:, 2 0 0 n m~ 8 0 0 n m, KB3 0 0~ 20 
6 0 0 nm, 0 0 nmilfc. 

[0 10 5] WftSfttTH BS, *9RR. 3ffi 
*fctt5fl6©v »«tta*K»=— »«tt*f*-^T*7E« 

<£fljn<5;r. ( i:j&n?fr*. 
[0 10 6] fiO^SiLTIl JRRfcfcRiOSHir-W:. 

»»tt«*R£»j*bfc«. ^^mxmzno—mm 

3©^ *>£EAIgl£. I"— If*. fMPKiOIStt 
[0 10 7] 'AlZ. ^llti^ISX7f>^LT. 13 30 

stta^y-f miio s, i o 9 1, ^m-temy-f 
hiiswt^TFT i 5 3 ©r« jt©»iM43£sitR 1 

0 6£»-5. ivfi'i'ii. ttdMTtt, CH, £0 
, SIDftRIE (SJStt-f :*>X-.y^>£0 fCi 0 , 
S^ttX-y^>y*ff "5. RBttRRRl 0 6tt. «fc 

[0 10 8] ^fC, ^R-^Sty-f hRR 1 5 OSrJgfiS 
-r-5;£<*©&Sffil 1 0 7©(&R£fr?. ^anti/T 
tt. TJUSXtfA, 9>9)V* ; EU^5 f >, if > if Xt- 40 
>. RRQ&RR. *7t«dtie>(rft!l©7c?g* 

[0 1 0 9] *^iS^Jt?«. X/'ty^tefc.fcD, XA> 
i7"i7A&2w t X^LfcT^S— ^ABt&, KJ52 0 
0nm~6 0 0 nm, dftt3 0 0 nmCsKlLfc. 
T)IS.=-VI>.\Z. T^m^^tl >>"5A^tSt§Ci: 

[0 1 10] &JBR.1 0 7 &i$.mVfz.®.. i&gtCJgUT 50 
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RRfl^-WUTiMWMMfcR) 
Sn^A'KtCfe^Ttt. RR.KiRftttRRRfte&Tr. 

-et5. NtSRftROKJPt*.- l 0nm~l 5 Onm, 

[0 111] ifcfc. *«-tt*y-f Hil^tnTF 
T 1 5 3;&«JBJ&;Sn*RRJ:Kl/'S?;*. h 1.1 0 
*. (HI (A) ) ' ■ 

[0 112] *!:, h 1 1 OSrVX^tLT&Jg 

iL0 7tlyf>^L. tgAttaattW h T F T. 1 5 

1,15 2 jj«#i*£*i.brr±©*rr*£ti»s?- 

-5. 

[ 0 1 I 3 ] «tAtt^3|Cy-f h T F T 1 5 1 . 

1 5 2*SM$tl5i«i. &JB-J£SRy< hRRl 5 

•5. (0 1 (B) ) 
[0 1 14] Z\<D\sV7. hill £^X£<fcLT, 
Rl 0 7 £HTtt7Jk5=tf AR£tt»ttajMKl 0 6 

£— il:i7f>^ /i^-x^-r-s. -j-fctofc, 7 

Xy^>y»4K*«flctLT, CI, 
/BC1, /SiCl.Sfflk RIE-CfTofc. 
[0 115] ^nfcJ:0 v '*fMt**T*tl»tt3**l 
1 2±£&R££t2KftR££j£#&-9-«ttKl 1 3 

y-r h««i 5 oa»»sn*. (01 (O ) 
[0 1 16] nc-wsbteJErttw:. •Ai-sty-f h« 
fi 5 o**rifr*fc*fco, £RR&RR{&£RRe 

— ^tX!y^>^-T-5fc«6, y-f h*il'5 0©IKI 
£, *RK£fi!FAtt&RK&-CiB0ft'9fcv SSiife 

u-i 1 9&«f*ttji<. y-r hRR&®Rm«s&i;&:t> 

[0 11 7] &*3, *l^»ffl#-CP8*-r-55SKtt. 
2Fft0*l;:R££nS t>OT?»4«Clr>. *RRMIC*Lfc 

et^ffitr*5^Tfe. n— as«±K:iSRttsi*y-f 

•5. 

[0118] ^fC, y-f h«g 1 08, 109, 150 

m?ti,T. Rft&RRi 0 8tmf>irt, y 

-fMMMItll4, 115.'116t*«. 
[0 119] RUT, y-X • FH>*«*»l«t 

Ttt, TFT151*«Pft*;H, TFT 15 2. 1 
5 3#N^-\'*;i'S<i:&'i><k5f::-r-5. 
[0 12 0] **igfi»J-r«, LDD1S (fiRR^tfitt 
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*T. y< l-fgl 0 8, 1 0 9, 1 5 OSrTXi'tL 

*>c»m&tf'l^< (n - , p" ) &-5J:'5&5-f F F 

[0 12 1] ^Cfr. .F^*— tJ-t**'«» 

S^ttXs/^^SrfT&S. *Lt, U-f F£*- 
■)V7s«—Vr 117, 118, 119 

[0122] mt&m i y< bmm 1 0 10 

8, io 9©«iBfc»j«s*ifc-!M' f^*-;px^— y- 

117. 118«k0. y-f h«ffil 5 OtDffliJSlC^^ 

n^+i--f f^*— jpx^— ti-i i 9©^, f^^Jkft 

;£[6jOg£*<ft<7&:-5. ^ Mil 5 0CJ? 

£ rt*. y< hill 0 8. 1 0 9 

[0 12 3] z.<Dtztb. mzm^ti^D--i Ftf*— ju' 

X^— y-1 1 9<7)TaiIC^figSn-5LDD^<D**i. 
U-f F^*— ;i/X^— - tJ- 1 17,11 8©"FffliJC:fl£/5££ 20 

TFT151, 152it), TFT 

[0124] &y-r h«®s^s-y-f f^*- 

(n* . p* ) &-5«fc'5&'\tf-F-7 p £fT5. &*5S 

FTiP^-V^-;H!TFT^fP^-C^r-5J;5tC, ii&tf) 30 

[0 12 5] eSttS^'1'MSil 0 8, 1 0 9fC 

Z. Oli t*3 ViT t>3F*E«H' * >©aAB -5. 
[0 12 6] >—. 1f>l6»fc±5T— -;P*ff 

■5. ^«XS(cJ;0, jgfittS^-l' 

n-s. 

[0 12 7] CICDJ^KLT. feStt^^-fh«ffil 

0 8 Stt^Pff^HTFT 1 5 1 ©V-X®*Sc 1 40 
2 0,>t^l'M«12 1 1 F U-f >«« 1 2 2 , 
LDDMl 2 8A«^n5. 

[ o i 2 8 ] ^att^y-r f«« i o 9 £*rr 

5N?t*JHTFTl 5 2<Z>V—xmmi 2 3. ^-y 
^JH^^m«10 0, FU-f >®«1 2 4, LDDilt 

1 2 9*«Jgj££tl-5. 

[0129] ifc. ^JS-^y-l' F«ffi 1 5 Oftl. 
TFT15 3 (C^-pliNft^JH) <Z>V-X®*£1 

2 5. V *;H&JS«* 126. HH >®« 127, 
LDD«*1 3 0 i>WfSL£*l2>. (01(D)) 50 
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[0130] t<D'^ n i mmmrnm 130. v-xt 
f u-f >«a i3i, 1 3 2 , m 2 mmmmm 1 

3 3, H^lll 3 4$. iiftKO^fefCfcOJ^Eg-r-S 
[0 13 1] ^©ckpKLT, 1^— *«JitC*5ViT, & 

n^^iaiEigswTFTcagtt. ^B-asty-f f*s 

hVirX&7ji\m&<DTFT\zmiZ>Z.i:WVZ2>. (0 
1 (E) ) 

[0132] mmm 3 ] *ms«aj-c«, 2 cd^f 
9rr-s. E2(r*3^x. mi tmw^<Dh<D\tm~<D'b 

[0 13 3] **SS01JT«. 02 (A) fc*3^T. y-f 
FJjsg&BlifcSiS&gUBIl 0 5£JgricLfc», igSte^ 
•T3*SiM43£5fcBI2 0 lRtf&Jg£te*:K&JB££/&# 

t-r-s#is©ii2 0 2*, mmm 1 i^ttUT^st- 

v'X>2 0 3$fBEt5. (02 (A) ) 

[0 13 4] )k\Z, 1/-/X h 2 0 3 SVXi7tLT, & 
JS*«^K^S**fiK^frs#;S<o^2 02, 
!4^*>y^A*!2wt %^&D£nfc7;i/SX^AjBI£ 
Xy^^f-S. 

[0 13 5] xW>>tt, 588!. gt& 

(TJPSilgO effi^Ttfxy HXy^iTfT 
5. %.-£-3A/. F^-fXy^^TfcJ;^., 

[0 1 3 6] *SifH£y--f F«ffiSr^TSfe«6 

Ol/^Xh2 0 5*Mt5. fLT, Uv?Xh2 0 5 
t/^- x>^$nfeT;U5xC-6.2 0 4STXi7i:L 
T, iSStt^lK2 0 1 

[0137] ^©i^tcDT, m^mm^-i hmm2 

0 6, 2 0 7t, ^Jg-^y-T F«ffi2 0 8Sr#-5. 
[0 13 8] C*SS«»J4] **Mfi»J«, 

[0 13 9] lUT'f >c— v'-lr^-tMHlKti. Ti?=r<<-J 
•7FU^X^lHl8Sil^U<, I$Mvf>^lTF 

TSffsjj'T^ h u ^xmK-e&s. 

[0 14 0] 7^7V7vMJ?X*^[HJ8&<aBi®-+M 
« 5 m m ( 5 m m;i/— M L*->L. iSBiJ-fX* 

*t^c^v^T?. y< hsffitt. y-f F«^ojg®*<s^ 

*SUtin:©<£v>yi' h*@i-r-5i5S 

[0141] xu7-f ^-v-fe>-y-isJKtt, 1/ 

4— 1 /2-f >5 L LA^Vifc4e). I^UHSISicSlliaTS 
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[0142] ^mmm-c^rmmt. ^oi5&*# 

[0 14 3] S3 (a) K, *HiS^JT?^f« 

^■fiS^^^ggOT^^^hU^XSlKcDi 10 

[0 14 4] »3 (a) K*5t,>T. ii&K^Mfc^-f -5* 
« 3 0 1 TV tV h U ^7«j?B» 3 5 1 , 

R|Elg&£B«rrSfc«>a>JajZIEIlS3 5 4. 7^xf T/T 
hU**i»XiJ'7W s?-fc>-tH3tt. RBR^tttt 
^fci6CQ^fflffiIbllIBS3 5 4 tlTHS. 

[0 14 5] 03 (b) KiS^T, h« 
g*ff3TFT3 0 3ll T^f-^^MJ^XIX 
•J7-f ^— i?-t>tJ-@»3 5 3©H*X-f -y^>ifm^- 
tLT, T^^^^'Th'Ji'XlHlSSSr^fiEL.T^So 20 

[0 1 4 6] &:fc, 0 3 (a) tf>«i2ffi!&HI8§ 3 5 2, 

T£ffl^nfcf«fcl^. 

[0147] 4i-a*^hii*rr*TF. 

T3 0 0H T^^-f^'Th'J^X^^lHlKS 5 1C 

[0148] 03 (b) tcis^T, m^mm^-r^ 

1301 ±C. TflfiJK3 0 2 Sr^LT, ttftttft*^ 30 
Mg$tt5TFT3 0 3t, ffcK-ft*^ h«« 
SftSTFT 3 0 0**l*SnTH«. 
[0 14 9] |*»tt«*y-'r HI*#f*TFT3 0 

3C9l^)t 1 ©TFT 1 5 1 Lm— S 

fc. Hi«rr*tFT3 0 4'®«J£ 

te, 5HiS0!l 1©TFT1 53i, ©#tj£ SETT'S. 
Ifc^oT, TFT3 0 3, 3 0 011 2 L 

[0 15 0] tS«tt^*y-f hfl**T5TFT3 0 
3te. JMfl|&ftK3 1 4-*4M,TFK>««3 0 4j&* 40 

EnteJilBlfcSfciU 1 5$^bTItlI3 
0 5**S5H*StlTViS. 

[0151] mmnm3 o 5±tc«. ns#tiits»M 

3 0 6, IlMfi$I3 0 7, pi^IIS^i, 
j37ttt©ftA*ttt@ 3 0 9T«^Sni.3t«f«I^« 
BLTiattStlTVi-S. ftA#t«£3 0 9±fCte, ¥fi 

[0 15 2] ^R-^y'f MISttSTFT 3 0 
Ott, JBm>M»iMfl3 1 4*^lTHK>fi3 1 0# 
Ktt&tt. 2inCJinift»BI3 l-5ft^LT«f«l««3 50 



) ¥fffl¥- 1 1 -9 7 7 0 5 

18 

1 l#f«tt£ttTV>«. >t>«l«fi3 1 ltt. JMllttlHK 

3 i 6*#ux. «Atmc**eBfti-r«iBX««3 

1 3 K&kSTV^. 1^313 15. 3 16 

[0 15 3] £©«fc5&«t/£tc<fc0, *«±lcT^ 
x-C ^ t- U **«3SHIK£xiJ>-f S?-fc>U-|UB 

[0 15 4] T^S-J-A^O^iy^ h« 

[0155] atum 5 ) *&jKfflii. mmm 1 
9. mmmm) «wm*tfsn*. 0 9 «**ssc«j©*^ 

[0 15 6] 0 5 (A) fct^AWJI/^fcfa.— ^ (^E— 
f^3>tTa.-^) TJft'0. *#2 0 0 1. #*7SB2 
0 0 2, §&gB2 0 0 3. »ffX'f5»f2 0 04, *i 
S^£f 2 0 0 5TlicftlS, 

[0 1 5 7] 05 (B) H'N-yHV'^hf-fX^K 
-cab 0 . 2 10 1, -AOWUHHtl 2 10 2. 

[0 15.8] 0 5 (C) ti«tt*BT£Q.-aH*2 2 0 

1, «^ffi^g62 2 0 2, t^AAi2 2 0-3, 
igI2 2 0 4, »fP*-f 2 0 5, 7>ft2 2 

0 6ti^n5. 

[0 1 5 9] 05 (D) fcitf-x^^T&O. *#2 
3 0 1, JKttSttA&9*£K 2 3 0 2. *^A7jgB2 3 
0 3. aif^X'f y^2 3 0 4, AyfU-2 3 05. § 
&SB2 3 0 6T#ffi££*l-5. 

[0 16 0] HiS^illT^Lfc.k'S^:, ^ifflgTIS^ 

©<g;«»m*^*^T€rSTfe, 0 5 (A) ~0 5 
(D) KwbfcJ:5i5i:/ty7-UK»aiO*1IH!«»fc» 

[0 16 1] 05 (E) S'J7^Dyi?m0, 

##2 4 o immzwzw2tuzytM2 4 o 2^e>mi*L 
itytti, K»tmm8,3t*mm2 4 0 3 <Dmm&t?%.ft • 
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4, U7U^^2 5 0 5, 2 5 0 6SIT, 7>9V—> 

2 5 0 7 K&i^n, Bi&t 

[0 16 2] 05 (F) e70>Mypyi??T$i 
0. ##2 5 0 1 fC&l^T. ft®2 5 0 2 a^Oftteg 
iIS&#?i3t5^« 2 5 0 3-e^i@$nTSili-r-5. Si® 
7£teft^2 5 0 4lC<fc^T7.^U^>2 5 0 5 \Z&& 

[0 16 3] C*Sfi««J6D #^BS0lJte. %ttM4--?R9i 

[0 16 4] $ZffiM4<DmMiS'<i*MZ&&mm : £ft-?Z> 

[0 16 5] 5 Ji^^Sg© 1 oibt, 0 

6 (a) k, «ES/t^*#-rs/-h^/tyrj>2 0 

3 0*S1". 2 0 3 1«I/WraD, 2 0 3 2*! 
[0 16 6] Sfcft!©l?«SibT, 06 (B) fc, 

fi/tffS2 o i osst. 2 o.i i *!jga>'i^;i/-ca& 

0 , 2 0 1 2 tf*x07-<*-^-fe>-tf &fl§# 
ttgtC^^Si'JT-f — v 5 -tr>+hg52 0 1 2t?M 
SL^, S^i,/t^;K:T2 0 1 llfffif©^^ 30 

^«c*< zmm-rz z. l 

[0 16 7] MfC0 6 (C) t«^>A*l!^*M1f 

^sg*«s 2020 £j*-r. 2021 d^a/t^;p-e* 

0, 2 0 2 l^I'J7-f * — v ! -fe>-9-g5-C*-5. X'J7 
-f ^-S^-fe 2 0 2 1 fC«k 0 ,' ^giffi^©^ • 0Hti? 
m&W.iQ&Aj'V. ffi.£Lrt*)V2 0 2 1 K^UfcD, as 

[0 16 8] 5&6S09 4 fC^Lfe-T^-v'-fe^— #fffl 

XUT-T v'-tr^HISS©^^ 40 

[0 16 9] 

SSi:{£m»ifitn:^*«6?>tl*lHl8SiS:, fffi8S&«tJi£T. 
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£H s n«-r ^ t % Z> „ 

[0 17 0] *WMW\zm7P<D&W\Z±r). TZrj? 
•? hV ? XM&7jk\H}&L. fflffl®1&. MPU (v-f^n 
^□•fe^->>^a.^-/ h) , ^fEU (DRAM. SRA 
M, E P ROM, EE PROM, 3£ 
^fitffc^'J (F R AM) ) , .*—>*-& >-y\ AttiTJ 
£«, A <Ti-Uif) /D (xi?^^) *fettD/A^ 

[0 17 1] -e-LT, x-^AW73, 15 

%f<D&mmm*. -&<D&&±\zm-e;it, 

[0 17 2] *BJ«ffl«TIB*wy'f Nmai<D«fiE«. * 

^«ffl#-e«^ l mm h 5 ^ * &m ^tzmm\z-o ^ 

«, SOI (->U3> • • -f >yal^-^) 

[0173] cicD»-&, y^^^vhu^^^mss 

[0B<DfMi&!»Bjn 

[en] mmm<Dm&.&J:zfiftmi:m&mTm. 
[0 2] ■ ^M^ofMSiesw-rH. ■ 

[0 3] 5&860S©#f$£5r;-r0. 

[04] t^*©f^isxa**-r0. 

[05] *Bjjiffl#frH^-rs^Bj(D^;ffl0as:^-r0. 

[0 6] ^mmmfzm^-r^mo)fBmm^-rm, 

10 1 

1 0 2 TflfiBI 

i o 8 tsik&mmy'f b 
i o 9 i^fttta^y-f h 

112 ^SttStg 

1 1 3 &m$irc\t8i&m&£.t&ftt-tz>y>m. 

117. 118, 119 H 1 ?*— ;PX^— 9" 

1 2 8., 1 2 9.1 3 0 LDDI% 

150 ^s-^y< h 

151 aSltteSSfiy-f h*ft«TFT 

152 ^SttS^h*Wt5TFT 

153 ^JB-^y-T h*#T5TFT 
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401 402 403 405 
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409 
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